This subject is one of perennial interest and one upon which the man in the street feels qualified to express dogmatic judgments, and it must be admitted that the bulk of the medical profession has so far neglected the scientific study of the problem as to be no better fitted to offer an opinion.
While ultra-violet rays and infra-red rays are often spoken of as ultra-violet or infrared light, it must be remembered that these are not light rays at all, but are at either end of the spectrum, and separated by the visible rays. Humphris regards the rays from the quartz mercury vapour lamp as suited to superficial conditions, and the carbon arc to deeper-seated and systemic conditions, because the rays from the carbon arc are more like solar radiations than those from other sources; and other authorities also stress the importance of luminous rays. Rollier, Dorno and others believe that the beneficial effe.cts of sunlight are in great measure due to its luminous and infra-red portions.
The intensity of solar radiation varies widely -according to season, and in different latitudes and altitudes. The modifying effect of cloud, humidity and dust is also great. Knipping found that in some parts of the coast of India the intensity of solar radiation, owing to high humidity and dust, is not so great as in June at midday on the North Sea coast. He also found that although so far as heat rays are concerned, the amount of radiation in a unit of time is not much greater in the tropics than at noon on a clear day in summer in Germany, other conditions permit a much smaller loss of heat in a unit of time. Hence the different effects.
Tisdall and Brown found that December skylight in Toronto has an anti-rachitic effect almost as marked as that obtained by exposure to the available sunlight.
The ultra-violet content of solar radiation increases with altitude in wave-length and intensity. The intensity of sunlight increases with altitude differentially, the increase being greatest with ultra-violet and least with infra-red. Season also causes marked variation. The spring sunlight has the greatest intensity with but slight increase in the ultra-violet, the summer sun has a slightly decreased heat intensity with maximum ultra-violet, and autumn shows a slight decrease in heat and a marked reduction in ultra-violet, which is however twice as much as in spring sunlight (Dorno) .
The fatigue which is frequently experienced in spring after exposure to solar radiation is due to the deep penetration; the winter and spring sun being the richer in the penetrating short-waved infra-red and visible rays, while after the winter the skin pigmentation is at a minimum. In the autumn the ultra-violet rays are practically at their maximum, and pigmentation is well developed.
The results of exposure to light from these various sources may be briefly mentioned. Sonne believes that the main 'feature of the curative action of radiant energy is due to heating of the subcutaneous tissues and the blood therein, by the luminous portion of the spe3trum, to temp3ratures greater than those experienced in fever, but without raising the general body temperature owing to the heat-regulating mechanism of the body.
Definite reduction in blood-pressure, both from insolation and irradiation from the quartz mercury lamp and the carbon arc, has been demonstrated by many observers. This has been attributed by Knipping and others to the nitrous oxide given off with the arc, which is also found in the air, especially on sultry days with a falling barometer, but this is denied by Rothman and other observers, who have studied fall of blood-pressure in the tropics, and have attributed it to diminished peripheral resistance and to lowered vasomotor tone. The effect of irradiation, from natural or artificial sources, upon the blood has been investigated by many, with the most diverse findings. The general conclusions seem to be that irradiation is followed by an increase in cells and haemoglobin and a decrease in coagulation time and blood-volume. Hill and Clarke, however, found no increase in erythrocytes or leucocytes with ultra-violet irradiation, but found a marked increase in the bloodpatelets without, however, any conclusive effect on bodily resistance. Colebrook found an exceptionally high bactericidal power developed in a normal subject after a sunbath, and maintained for several hours, though a subject whose bactericidal power was much below normal became worse in this respect. The conclusion which may safely be drawn from this, as well as from general clinical observation is that exposure to sun may be beneficial to the healthy and injurious to those suffering from severe infections. Obviously the length of exposure must be carefully regulated, and even in the healthy, excess may produce great fatigue and even exacerbation of rheumatic pains. The influence of light, natural and artificial, upon metabolism, has been the subject of investigation by many observers, but the results are indefinite. Marked changes appear to occur at the time, from change from light to darkness and back again to light, but the organism speedily becomes adapted to the changed conditions. The psychic effect is probably of great importance; exhilarating effects, followed by depression, may result from moderate irradiation, and an overdose of radiation may be followed by a feeling of unrest, sleeplessness, etc. This effect on metabolism of changes from light to darkness and from darkness back again to light is striking: the stimulus to metabolism is limited to the transmission periods, and the peak is reached in about five days. The changes found in the experiments consisted of a rise in urine and blood-nitrogen, pointing to an increase in endogenous nitrogen, with rises in creatinine, phosphates and chlorides. If the period of darkness was prolonged there was evidence of diminished resistance, and generally an increase in weight. In practice the conclusion appears to be that the popular idea of the advantage of a ' change of air" has a definite basis. The effect, however, of the actinic rays in activating cholesterol, and upon vitamin D, raising the level of the blood-calcium, appears to be well established.
It is popularly thought that by exposure to the sun, and also to the artificial ultra-violet rays, resistance to disease is increased, but this is far from being proved.
Hill and Clarke, as a result of careful experiment, conclude that "the present state of our knowledge concerning the effect of ultra-violet radiation gives very little support to the belief that it is capable of increasing natural resistance in normal individuals."
Barenburg, Friedman and Green record that in an institution in which children were subjected to daily radiation from the quartz mercury lamp, outbreaks of pertussis and varicella occurred during the course. The general conclusion is that our present knowledge does not justify its use as a general therapeutic agent in infectious diseases. Natural sunlight must, however, be judged in combination with other climatic factors. Finsen concluded that light has only a minor influence on the physiological redness of the skin of white races, this being more dependent upon the mechanical stimulation of wind, rain, and cold a-ir. Hill and Campbell found that the rise in metabolism caused by heliotherapy is insignificant compared with that caused by exposure to the open air. Exposure to wind increases metabolism considerably, and the influence and character of the prevailing winds play a large part in what may be called clinical climatology. The work of the late Dr. William Gordon, a distinguished member of this Section, on the influence of rain-bearing winds on phthisis, is well known. The importance of wind for ventilation is so obvious as hardly to need mentioning, but it is important to remember that open air needs change or movement as well as closed rooms, and the healthiness and pleasantness of a climate depend greatly upon adequate air movement.
Vernon, working upon industrial fatigue and atmospheric conditions, found that such conditions have a considerable influence on industrial health and efficiency, but definite conclusions in detail could not be reached without further evidence. The unfavourable effect of high temperature combined with high humidity is clear and is accentuated by deficient air movernents. Leonard Hill has shown that it is not so much the actual temperature that matters, as the cooling power it exerts on the body, in which air movement plays an important part, even if there is no actual change of air. Hill has invented an instrument, the kata-thermometer, by which the cooling power may be measured, and with this many valuable'observations have been made. The cooling effect of air movement is largely due to the promotion of evaporation from the skin surface. Such evaporation is also influenced by another climatic factor to which much importance is attached, especially as influencing rheumatic conditions, namely, humidity. Humidity may be estimated as absolute, that is 34, the actual weight of aqueous vapour present in a cubic foot of air, or relative, that is the proportion which the absolute amount bears to the amount required to produce saturation at any given temperature.
Sir Leonard Rogers has made some important observations upon the influence of absolute humidity as a factor in epidemiology.
The degree of absolute humidity is of particular importance in regard to the effect of moisture on the lungs. Since air there takes up moisture to the extent of saturation at the temperature of the body and this moisture-laden air is then expired, it is evident that its capacity for moisture, that is its dryness, depends upon the absolute weight of moisture in the expired air, whatever its temperature. Air of low absolute humidity must therefore extract more moisture from these mucous membranes, and in doing so will extract more heat, owing to the amount required to vaporize the water given off. In cold, dry air much heat and moisture are thus abstracted from the lungs, but owing to the contraction of cutaneous capillaries and the inactivity of the sweat-glands, little heat and moisture are lost by evaporation from the skin, and less than usual by radiation and conduction. On the other hand, in a hot dry atmosphere, little heat is abstracted from either source directly, and since the absolute amount of moisture in the air is-despite, it may be, a low relative humidity much greater than in a cold climateless moisture and therefore less heat of evaporation are lost in respiration. There is thus need for loss of heat and moisture in some other way and this is obtained by the dilatation of the cutaneous capillaries and the free action of the sweat-glands, and the amount of water and therefore of heat eliminated is demonstrated by the diminution of urine. This compensation is less easily accomplished in hot moist climates, hence their greater oppressiveness.
Sudden changes of humidity affect the body injuriously if it is not in health, owing to their effect on the blood-pressure and the extra work they throw on the kidneys. Changes in the relative humidity so slight as one per cent. cause perceptible changes in the amount of evaporation from the skin. Air of high relative humidity is a better conductor than dry air, and hence, though loss of heat by evaporation may be diminished, loss by conduction is increased and this loss is not so readily prevented by clothing, which accounts for damp weather, for instance a thaw, feeling colder than dry weather of much lowertemperature, the subjective sense of temperature being a product of the influence of temperature and humidity as well as of other factors influencing evaporation.
The amount of rainfall is an important factor in climate, but a heavy rainfall, especially on a subsoil of low humidity, is an advantage rather than a drawback, from the point of view of health. Sir Herman Weber has said: " Unless rain falls so frequently or continuously as to prevent invalids from spending sufficient time in the open air it has the great advantage of clearing the air from organic and inorganic impurities and probably rendering it more invigorating by favouring the formation of ozone and diminishing the relative humidity. It is a common experience with many people that they feel fresher and more fit for work during and after rain." Angus found an increased amount of oxygen during and after rainy weather; and cool and rainy summers in England show mostly less mortality than dry ones. This seems to bear upon the peculiarly bracing effect of certain altitudes in England with high rainfall, but not sufficiently high to be truly mountain climates. The effect of temperature on the cutaneous functions probably varies within wide limits, according to the individual and the climate to which he is accustomed, and departure from it in either direction tends to irritation and increased function until erythema of one type or another is caused, either burns from too high a temperature, or chilblain or frostbite from too low a one. Owing to the existence of a temperature sense, the result of thermic irritation differs as the stimulus is one of cold or heat. Gentle stimulation by reduction of temperature enhances the normal tone of the contractile elements of the capillaries, while stimulation by heat is followed by a relaxation of these elements. This stimulation reflexly affects the centres in the cord and medulla and thus far-reaching effects are set up in the nervous centres and especially on the vasomotor mechanism.
Barometric pressure is in itself a factor of little importance so far as daily variations at any one place go, since equal variations may be experienced in upper floors of a modern skyscraper without any sensible alteration in the character of the climate, but the larger changes due to an increase in altitude of 1,000 feet or more are of some importance as an indication of the increased rarity of the air, which probably is appreciated subjectively as a sense of increased buoyancy, and especially on account of the influence of this rarefied aiir upon evaporation. As is well known, the decrease of atmospheric pressure increases evaporation; temperature, air movement and humidity remaining the same. Mountain climates, even when they have a higher relative humidity, can in this respect be placed on par with the dry climates of places at a lower altitude because of the diminished pressure. According to Thomas, damp air and increased pressure give rise to nervous depression, quiet sleep, increased elimination of carbon dioxide and slower circulation: dry air and decreased pressure cause nervous excitement, sleeplessness, quickened pulse, drier skin and decreased temperature (' Beitrage zur Allgemeine Klimatologie," Erlangen, 1872), the two conditions thus giving results which are precisely those of relaxing and bracing climates in their more extreme degrees.
The effect of these climatic factors is modified by the remarkable powers of adaptation possessed by the human organismi, but one thing stands out, namely, that metabolism is chiefly affected by the changes rather than by the uniform action of each or all. The effect of a changeable climate is one of perpetual stimulation, which cannot fail to be beneficial as long as the variations do not go beyond the capacity of the individual to adapt. The robust individual has great powers of adaptation, which vary with race, or even family, but the weakly are less fortunate, and must, if possible, live in a climate which varies within narrow limits, that is to say, one that is equable. The changeable climate breeds a strong type which may also develop the power of reacting to circumstances of all kinds beside climate and weather-especially resistance to disease. Lloyd Arnold, discussing the resistance of the body to bacterial invasions, says:
If an organism does not adapt itself to its meteorological environment, it is more susceptible to its parasitic environment. Disturbances due to lack of adaptation to climatic changes can, in part, be offset by altering the diet. The weather and food factors cannot be separated and one can influence the other.
Changes in climate are beneficial to the well-being of the population living in the temperate zones where meteorological conditions are ever changing as compared to the steady cold in the arctic or constant heat in the tropics. . .. It seems to be an advantage to an organism to be in a changing environment. The tonus of our physiological systems is not static or fixed, but is ever changing. These alterations in environment must not exceed the power of the organism to adapt itself to these changes. I am sure that these considerations are often lost sight of in advising on the choice of a climate and that the necessity of stimulating the latent powers of resistance should always be borne in mind. This is particularly the case in rheumatic diseases, by which I mean rheumatic fever and rheumatic fibrositis. The individual whose vasomotor system readily adapts itself to changes in temperature, humidity, air cooling, etc., will rarely suffer from fibrositis and will resist many infections, while the one who is overolotbed, thus inhibiting the reflex mechanism, is constantly the victim of colds, aches and pains of the kind popularly termed rheumatic. It is more advantageous, in most cases, to train the powers of reaction and adaptation by judicious hydrotherapy at home, or at a suitable spa, than to weaken them further by residence in warm climates, which are rarely equable and .often treacherous. In addition, excessive exposure to the sun frequently causes stiffness, and many rheumatic patients are more comfortable on grey days than on sunny ones, and in cool summers ratber than in hot. This may be due to the effect of ultra-violet radiation in producing chemical substances just beneath the skin, which pass into the general circulation. It is of interest to note that Hunter found that pernicious anemia almost invariably commences in the summer months.
The observations of Newsholme in 1895 on climatic factors influencing rheumatic diseases, still hold good in most respects but are not readily explained. Newsholme found a relationship to season, locality, weather, climate and ground water. The fens, as illustrated by Lincolnshire and Cambridge, had a low mortality while in parts of the Thames valley it was high. Glasgow had comparatively few hospital admissions with a humid west coast climate; in Aberdeen the figure was much higher, in London higher still, while in Birmingham and the midlands it was highest.
Higher mean temperature coincided with higher rheumatic fever hospital admissions, and the association is more striking if earth temperatures at 4 feet deep are taken. Greenwich rainfall records indicated that heavy rainfall was usually associated with a low amount of rheumatic fever, and light rainfall with excessive rheumatic fever though no exact proportion was discovered. A deficiency of rainfall for several years favoured the prevalence of rheumatic fever more than dida shorter deficiency. Observations showed that the years of highest ground water level never had an excessive rheumatic fever, and the years of lowest level nearly always showed excess of rheumatic fever. It was assumed that low ground water favoured certain conditions of dryness and temperature of subsoil which favoured the growth of the organism of rheumatic fever. A distinction must be drawn between dryness of soil due to improved drainage, and between dry soils and dry houses.
Upon the influence of climate and weather on other rheumatic disorders, little work has been done. The difficulties, it must be admitted, are enormous. Popular imagination and subjective experiences appear to form the chief basis of what has been written on the subject, and it is perhaps necessary to add advertisement of health resorts direct and indirect, seeking to increase the number of their patrons, " upholding their climates' reputation even in the face of truth " in many instances. In a previous paper I endeavoured to analyse the information available from various sources, but without being able to come to any very satisfactory conclusions.
Recently it occurred to me to investigate the incidence of rheumatic diseases among miners. As a class these workers spend approximately a third of their lives underground, excluded from the influence of sunlight, in a more or less uniformly warm atmosphere (70 to 800 F.) with a comparatively high degree of humidity, though these latter factors vary to some extent with different pits, according to the depth, the efficiency of the ventilation, and the amount of water present in the workings. It must be admitted that a further factor comes into operation, namely, exposure to the air on emerging from the pit, for as Vernon observes, "In Great Britain it is very exceptional for the miners when their work is over, to have a bath at the pithead and change into dry clothes. They proceed to their homes in their damp clothes and so increase the risk of chills." This observation seems to suggest that one way of reducing the incidence of rheumatic and also chest diseases in miners would be the provision of baths at the pithead rather than the development of rheumatic clinics. In many other occupations, however, a similar risk is run. Emerging from a. foundry or a cotton mill or even the overheated atmosphere of manv dwelling houses in the cold of a winter's day is equally liable to cause chill, so this effect may have but little influence on the figures. 1,850 cases were admitted under my care to the Devonshire Hospital, Buxton, during the years 1926 to 1929, of these 1,496 were diagnosed as various forms of rheumatism, and I bave divided them into four groups: (a) Fibrositis; (b) Section of Balneology and Climatology 911 acute rheumatism, and convalescence from rheumatic fever; (c) Proliferative or infective arthritis; (d) Degenerative or osteo-arthritis.
In group (c) are included all forms of infectious arthritis, and in (d) I have included spondylitis osteo-arthritica. Of the 1,496 cases 452 were in miners, the remaining 1,044 included a great variety of occupations, the incidence of the four groups of rheumatic diseases showed very marked differences. 
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It would thus appear that the occupation of mining, entailing heavy labour in a hot :andhumid atmosphere and in-the dark, is essociated-witha high incidence of fibrositis much above the average, and a slightly lower than the average incidence of rheumatic fever; while osteo-arthritis and infective arthritis are very much less frequent.
It will require much more research to determine which of the four factors, heat, humidity, darkness or heavy labour has the chief bearing, and it is difficult to get the figures from other trades giving comparable results. Foundry workers follow their occupations in a dry, hot atmosphere, and the work is very laborious; weavers work in a hot and humid atmosphere, though the work is not heavy; both have plenty of light though perhaps little sunshine, and in my experience in neither occupation are the workers liable to fibrositis as in mining. Both general and agricultural labourers, working chiefly out of doors and in all weathers, suffer heavily from fibrositis; these categories form the bulk of the non-mining occupations among the sufferers from these forms of rheumatism met with in hospital.
I submit, therefore, that work in a hot and humid atmosphere-lessens the tone of the cutaneous circulation, thus predisposing to fibrositis, and that the absence of sunlight is probably of less importance, in view of the low incidence of the infective and the degenerative types of arthritis. If the worker remained continuously in such an atmosphere it seems likely that fibrositis would not arise unless as a result of lowered metabolism, so that such climatic conditions act only as predisposing and not as actively causative factors. It may be that the laborious nature of the occupation is more important than the climatic influences. The logical conclusion appears to be that temperature, humidity and sunlight cannot be regarded as causes of rheumatic diseases, but that undesirable combinations of these factors may lower the powers of adaptation of the individual, so that variations in such factors which tax or exceed those powers may result in the development of rheumatic fibrositis or other diseases such as pneumonia. Exposure to sunlightxoesesive in -intensity or duration, may prove -equally harmful. The individual on the other hand who is accustomed to cold damp climates and grey skies, if his general health is good and he is not subjected to other unfavourable influences, will resist rheumatic conditions. The whole problem is extremely complex, and much further information is required from both hot and cold climates. I do not hesitate, however, to differ strongly from the popular view, formed on superficial and unsound bases that if the climate of these islands were one of perpetual sunshine and a temperature variation of not more than ten degrees, the health of the nation would improve. I consider that a strong case can be made out in favour of the view that our climate is the best of all possible climates for the normal Englishman. RE F'ERENCES. LAURENS, Physiological Reviews, 1928, viii, No. 1. HUMPHRIS, "Artificial Sunlight and its 'Therapeutic Uses." ROLLIER, A., "1 Heliotherapy." HILL, L., " Suinshine and Open Air." HILL, C., and CLARKE, J., Amer. Journ. Hyg., 1927, iv, 448 Dr. William P. Kennedy: Luxury, ease, soft living-tending towards luxuries of the table-frequent calls on the digestion: odd nips and bits of starchy, saccharine, and pappy morsels, have an influence on the prevalence of so-called " rheumatic diseases " (chronic rheumatism), and even here we can appreciate the ameliorating effect of the sun's rays in proportion to their power to penetrate our atmosphere.
The term "chronic rheumatism "-unfortunate and indefinite, and formerly including many diseases which, one by one, as our terminology becomes more exact, drop out of the category-has come to signify some mysterious "ill-health," producing pain.
It was formerly looked upon as " a chronic form of rheumatic fever"! Do we get " chronic diphtheria " or " chronic typhoid fever " ? Rheumatic fever attacks different structures, i.e., the joint tissues propercartilages, synovial membranes, sometimes bone. Chronic rheumatism selects the white fibrous tissues, sheaths and septa of muscles, nerves, tendons and tendon sheaths, aponeuroses, etc.
There is evidence that the primary irritation leading to hyperplasia of these structures, is due to perverted metabolism. My imagination would carry me further, and suggest that as we wrest more and more secrets from nature, our biochemists may yet isolate metabolic fragments acting as the offending bodies and, possibly, may give to their molecules (or possibly molecule cleavages) a definite formula. Our sun has given a stimulus to life, producing all function leading up to structure.
When we come to as full knowledge of the influence of sunlight and other climatic factors, then we may hope that ill-health and "rheumatic diseases" will become only memories of the past.
Dr. A. P. Cawadias: The factor of light cannot be considered an absolute and exclusive factor in the genesis of rheumatism, but plays a certain r6le which may be either very important or only of secondary importance. Rheumatism is determined by many factors, external and constitutional, whose number and proportionate role vary for each individual case. The therapeutical question of light in chronic rheumatism is different from the etiological. The action of electromagnetic radiations, mainly that of the ultra-violet rays, is extremely important therapeutically, and in many cases gives remarkable results. This therapeutical method belongs to those known as non-specific shocks. Through this stimulation the neuro-endocrine-humoral mechanism is modified and its functions are regularized. The short ultra-violet rays, as given by the mercury vapour lamp, are more effective than the real sunlight treatment. This method of treatment forms one of the most powerful weapons that the physician possesses against chronic rheumatism, but its action and mode of application depend on a careful individual diagnosis, because they depend on the individual reactions of the patient.
Dr. Gustave Monod: Sunlight at high altitudes has a marked influence on the organism, and we all know how careful we must be until the patient gets acclimatized.
But if we must be careful during the going-up period, we must be doubly careful (luring the coming-down period. In this case we must consider" disacclimatization," and also the fact that the patient is leaving pure atmosphere for polluted town atmosphere. He is not only exposed to all kinds of infections, but is in a most receptive condition with loss of reaction power. I have seen, in such conditions, some most severe and even fatal accidents.
Dr. Paul Ferreyrolles: I have heard during this discussion much about the rheumatic ailments, but little about the rheumatic patient. From the climatic point of view patients react in very different ways. One will suffer when the glass.
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Section of Balneology and Climatology 913 falls, another under rainy conditions, a third when dry winds blow, etc. Some do not feel such changes. The climate has no systematic action on rheumatism, but affects certain individuals in various ways. Hygrometry depends greatly on soil permeability. Geology must be considered. Climatic condition is only one out of the many cosmic factors that react on the rheumatic individual, and is not the cause of the disease.
Dr. Campbell McClure said he agreed that fibrositis was due to chill contracted by going home in wet clothes before bathing and changing, rather than to lack of sunlight. He recalled the fact that coal-miners suffered less from pulmonary tuberculosis than other workers. The value of sunlight-except as a therapeutic shock in the form of the short ultra-violet rays-was exaggerated, and excessive dosage of natural sunlight was dangerous. Much of the benefit of open-air sunlight bathing was due to the effect of moving air on the skin.
Dr. Percy Lewis said it was a pity to confound excess of sunlight with a beneficial dose. It was notorious that there had been much less illness all over the country during the last year, and this was coincident with the unusually large amount of sunlight which had been enjoyed last summer. Old people suffered much less from illness if they stayed indoors in the winter months. These facts demonstrated clearly that weather had effects on disease. With regard to the beneficial effects of sunlight, he pointed out that at the Bruce-Porter Home at Folkestone, for Barnardo Waifs and Strays, after only a month's treatment by exposure to direct sunlight or violet-ray treatment the children preferred a minimum of clothes to their ordinary garments. The Home, which always held sixty slum children, had been open for twelve years. There had seldom been a case of infectious disease or of influenza, and the very few colds experienced were always of a trivial nature.
